Role of endothelium in adenosine receptor-mediated vasorelaxation in hypertensive rats.
The present study was designed to investigate the role of endothelium derived relaxing factor nitric oxide (NO) in adenosine A2 receptor mediated vasorelaxation in normotensive (WKY) and hypertensive (SHR) rat aortic ring preparations. Adenosine analogues, 2-chloroadenosine (CAD) and 5-ethylcarboxamidoadenosine (NECA) produced concentration-dependent (10(-9)-10(-4) M) relaxation in phenylephrine (1 x 10(-6) M) precontracted vascular rings, which was significantly shifted to the right in SHR compared to WKY rats. Endothelium removal attenuated CAD and NECA relaxation responses in both SHR and WKY and abolished the difference in relaxation between SHR and WKY vascular tissues. The relaxation response to CAD was antagonised by adenosine A2 receptor antagonist, 8-sulfophenyltheophylline (8-SPT, 50 x 10(-6) M). The antagonism by 8-SPT was lower in SHR as compared to WKY tissues. L-monomethylarginine (L-LMMA) (30 x 10(-6) M) significantly shifted the CAD relaxation to the right, which was reversed by the addition of L-arginine (100 x 10(-6) M) in both SHR and WKY rats. However, the rightward shift by L-NMMA was smaller in SHR compared to WKY vascular tissues. Vasorelaxation response to acetylcholine (1 x 10(-6) M) was significantly inhibited (50%) in SHR rings compared to WKY. The relaxation produced by sodium nitroprusside (10(-9)-10(-5) M) in endothelium-intact and -denuded aortic rings showed no difference between SHR and WKY. Isoproterenol produced concentration-dependent (10-9-10-5 M) relaxation, which was shifted to the right in SHR compared to WKY rings with an intact endothelium, while the removal of endothelium abolished the difference in the response between SHR and WKY. The results suggest: (i) adenosine A2 receptors mediate vasorelaxation in part through endothelium possibly by releasing nitric oxide (NO); (ii) the impairment of endothelium may be one of the factors for the attenuation of adenosine receptor and receptor-mediated responses in SHR.